Introduction
The silica alkyl bonded phases (SAPs) popular in HPLCencounter a number of problems in practice. The surface properties of SAPS are determined by source of the silica, the modifying reagent, the reaction conditions, etc., and are at least partly responsible for instances of non-reproducible capacity ratios (k'), selectivity (r), and efficiency (N) found with several SAPs. Differences in behavior are observed between productsfrom several sources, as well as batch to batch from one manufacturer. Packing, aging processes, and stability of columns cause problems in practice. Pertinent investigations are published regularly 11 -41. This state of affairs motivated our group to start an investigation into the subject in 1976 [5] ; surface studies were done by the mull IR technique. The availability of CP-MAS-NMR prompted us to undertake further studies.
Recently, information has been published regarding the characterization of silica-attached system by "Si-and 13C CP-MAS-NMR [6-111. It was shown that a number of structural features of SAPbinding can be deduced from "Si-and 13C chemical shifts [7,8, lo] . Although quantitative interpretation of CP-MAS-NMR spectra is notoriously difficult [6], it was shown that some of the problems can be overcome [9] . Here, preliminary solid-state NMR results of eight SAPs are correlated with HPLC properties (Table 1) . Between experiment 1 and 2, the columns were flushed with 100 ml anhydrous MeOH, 100 ml anhydrous 2-propanol, and 200 ml anhydrous hexane. Between experiment 2 and 3 the same program was used in reversed mode. 
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Results and Discussion
At constant eluent composition, k' values will contain information about solute-surface interaction of the SAP's. The k' values of test mixture (a) were corrected for differences in specific area, % carbon load of the SAPs. The result is a consequent sequence of k' values for the C-8 SAPs (Table 2a) . To get information about the residual silanol groups, k' values of nitrobenzene were determined in experiment 2 (Table 2b) . Functional groups were also measured by CP-MAS-NMR. The respectiye "Si-and 13C NMR spectra Nere run under identical conditions and yielded useful and consistent parameters for the compounds under study [12] . Typical spectra are very similar to those published earlier [7] , see Figure 1 . The following binding types could be unequivocally distinguished; their respective "Si ,NMR chemical shift ranges are summarized in the scheme below.
(X denotes "internal" silicon atoms or silicon in a neighboring silane group, R.= CnH2,+, with n = 8 or 18). 5 + 6 to be correlated with a low residual silanol coverage, forC8aswell as for C18. Finally, the nature of silane surface bonding seems to play only a minor role in connection with the present results. Possible effects could, however, very well be masked by a dominating influence of either residual silanol or silane coverage.
In experiment 3, behavior of the column differing from experiment 1 was observed with respect to k' values, plate height, and peak symmetry. A lack of any systematic trend in these deviations merits further investigation.
Future research in these laboratories will include, inter aha: for relative selectivities taking CP-Spher C8 as a standard. When comparing C8 and C18 on the same silica base (i. e. LiChrosorb and CP-Spher) the latter contains more residual silanol groups and less silanes. Asymmetric LC peaks for 2,5-dimethylaniline appear
